. Example Rietveld refinement fits for lake sturgeon otoliths from detector bank 3 and 4 of the NOMAD neutron powder diffractometer. Crosses are observed data and the solid black line is the best fit. The green solid line is the fixed linear background. The reflection markers are vaterite (upper magenta) and calcite (lower turquoise). The difference curve between the model and the observed pattern is shown in blue at the bottom of the panel. Vaterite is an important material ranging from biomedical to personal care applications although its crystal structure is highly debated. We therefore sought to characterize the structure and microstructure of sturgeon otoliths using thermal analysis and neutron powder diffraction, which is used non-destructively. We found that while sturgeon otoliths We found that while sturgeon otoliths are primarily composed of vaterite, they also contain the denser CaCO3 polymorph, calcite. Our neutron data provide enhanced discrimination of the carbonate group compared to x-ray data,owing to the different relative neutron scattering lengths, and thus offer the opportunity to uniquely test the more than one dozen crystal structural models that have been proposed for vaterite. Of those, space group P6522 model, a = 7.1452 (5) 1 +x,+y,+z 2 x-y,+x,+z+5/6 3 -y,x-y,+z+2/3 4 -x,-y,+z+1/2 5 y-x,-x,+z+1/3 6 +y,y-x,+z+1/6 7 x-y,-y,-z 8 +x,x-y,-z+5/6 9 +y,+x,-z+2/3 10 y-x,+y,-z+1/2 11 -x,y-x,-z+1/3 12 -y,-x,-z+1/6 # ATOMIC COORDINATES AND DISPLACEMENT PARAMETERS 
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